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Abstract

This work is an empirical contribution that investigates the presence of a
relationship among income inequality, household indebtedness and the erup-
tion of systemic banking crises (namely the I-I-C nexus). We test this hy-
pothesis on a panel of 31 countries over the period 1980-2012 within four
different scenarios. We find strong evidence of a statistically significant asso-
ciation between income inequality and systemic banking crises via household
indebtedness (the I-I-C nexus) regardless of the specification and the estima-
tion technique chosen. However, we find no evidence of a feedback effect of
a systemic banking crisis on income inequality, at least in the short run. We
also find that economies characterized by highly liberalized financial mar-
kets are more prone to experience such a nexus. These results suggest that
reforming the architecture of financial regulation and supervision is still an
important issues. However, it is a necessary but not sufficient condition in
order to ensure financial stability.

JEL codes: F38, F62, D30
Keywords: Inequality Indebtedness Financial crisis Financial Regulation

*I would like to thank the professor Giovanni Andrea Cornia for his wise and close
supervision. The usual disclaimer applies, meaning that the author alone is responsible
for any errors that may remain and for the views expressed in the paper.

Address: via della Villa Demidoff n.78, Florence (Italy)
Email: antonio.scognamillo@unifi.it

Preprint submitted to DISEI Working Papers Series October 21, 2015



Introduction

At the end of 2007, the U.S. economy was severely hit by a financial crisis.
Since the crisis originated in the heart of the capitalist system, it rapidly spread to
other economies around the world. Yet the 2007 turmoil was only the last of sev-
eral episodes that affected both developed and developing countries during the last
30 years. These crises almost always came as a surprise to institutions, economic
agents and economists because of erroneous expectations during the period of eco-
nomic boom. These beliefs were influenced by the widespread perceptions that
contractual innovations and the new risk management strategies had significantly
increased resilience to the shocks. Yet these innovations turned out to be a cata-
lyst for crisis, increasing financial instability in respect of systemic risks through
the expansion of credit and financial leverage (Krugman, 2012, Masciandaro and
Quintyn, 2009). As a consequence, the global downturn renewed the debate on
the fragility of highly liberalized and integrated economic and financial systems.
Several issues, which seemed to have disappeared from the political agenda and
the scientific debate during the “Great Moderation” period, have come back into
fashion. The outbreak of the crisis stimulated the formulation of “new” hypotheses
on the origin of the financial instability. Among these contributions, some authors
have theorized the existence of a causal relationship between income inequality
and crisis through the credit market (as an example Ranciere and Kumhof, 2011).

This work is an empirical contribution investigating this hypothesis. In particu-
lar, the aim of this study is to investigate the presence of an empirical association
among income inequality, household indebtedness and the eruption of systemic
banking crises (namely the I-I-C nexus). The study assesses this hypothesis for 31
countries over the period 1980-2012.

We find an indirect empirical association between inequality and systemic
banking crisis via household indebtedness. In particular, estimating a recursive
model, we find that the parameter associated with the Gini index when it is in-
cluded as independent variable in the household indebtedness equation is always
positive and statistically significant. Furthermore, we find that the household debt
is likewise always positive and statistically significant when included as a covari-
ate in the systemic banking crisis equation.These results are generally confirmed,
considering a non-recursive model that “endogenized” the variables of interest
when they are included as independent in another equation of the system. In this
framework, we also test the presence of a feedback effect through the parameter
associated with the banking crisis when the variable is included as an explana-
tory variable in the Gini equation. However, we find no evidence supporting the
existence of this feedback effect, at least in the short run.

We think these conclusions are of interest for both economists and policy mak-
ers. In fact, according to our results, implementing policies oriented to pursue a



less unequal distribution of income within countries should be taken into account
within the strategies adopted by national governments and international organi-
zations to ensure financial and macroeconomic stability. On the other hand, the
results show that highly financial liberalized economies are more prone to expe-
rience the I-I-C nexus. These findings fit within the strand of the literature that
has renewed the debate about reform of the financial markets in the aftermath
of the 2007 crisis (a few examples are Claessens et al. 2010, Griffith-Jones and
Ocampo 2009, Porzecanski 2009). However, to the extent that financial instability
also depends on income inequality, tighter regulation and stricter supervision of
the financial markets is a necessary but not sufficient condition to prevent financial
turmoil.

The rest of the paper is structured as follows: Section 1 presents the theoretical
and empirical background from which this study starts. Section 2introduces our
empirical approach. Section 3 describes the sources and strategy used to collect
data. Section 4 shows the results of the estimation of the models. Section 5 is
devoted to the discussion of the policy implications arising from these results.
Section 6 concludes.

1. Theoretical background and empirical literature

The eruption of the 2007 crisis in the heart of the capitalist system proba-
bly represented a turning point in the scientific debate about the links among
inequality, household indebtedness and the financial crisis. Most of the literature
produced in the aftermath of the crisis refers specifically to the U.S. and includes
contributions from several Nobel laureautes and gurus of economics, such as Fi-
toussi and Saraceno (2010), Fitoussi and Stiglitz (2009), Rajan (2011), Acemoglu
(2011), Krugman (2012) and Stiglitz (2012). The main tenet of all these studies,
although from different perspectives, is the increased concentration of income as
a crucial determinant of financial instability. However, in what follows we have
omitted the country-specific literature and instead focused the review on more
general contributions, according to the purpose of this study.

The theoretical framework on which this study is based is proposed by Ranciere
and Kumhof (2011) who has developed a Dynamic Stochastic General Equilibrium
model (DGSE) with heterogeneous agents that formalizes the links among rising
inequality, household indebtedness and crisis episodes (hereafter the I-I-C nexus).
the classes that have experienced a reduction of income share have increased their
indebtedness in a bid to maintain the previous level of real consumption.! At the

!The authors have based this assumption on the relative income hypothesis first pro-
posed by Duesenberry (1949).



same time, the richest households have accumulated claims on these low-income
households. The growth of credit endogenously encourages higher leverage in
financial and household sectors, heightening the possibility of a systemic financial
crisis. In particular, the simulation of a baseline model indicated that an increase in
inequality in favor of the people at the top tail of income distribution is sustainable
(does not increase the probability of a crisis) only when it is invested productively
in the real economy. This is because the higher debt of the workers is supported
by a higher income that keeps the leverage constant. Yet when investors do not
invest in the real economy, the economic system will be permanently characterized
by a high risk of crisis.

As for the empirical literature, the number of studies on the I-I-C nexus on a
panel of countries is still very small. To the best of our knowledge, there are only
two contributions on this topic.

Atkinson and Morelli (2011) has analyzed the I-I-C nexus hypothesis through
a descriptive analysis of a panel of 25 countries over more than 100 years (from
1911-2010). Paraphrasing the authors’ words, even though almost all banking
crises occurred before 1945 or after 1980 in correspondence with periods of high
inequality, this does not appear to be the “smoking gun” allowing a firm conclu-
sion about the causal relationship between these two phenomena. Conversely, the
authors warn about the possibility that crisis and rises in inequality are co-incident
that is, they may have other common causes

Bordo and Meissner (2012) has econometrically tested the I-I-C hypothesis on
a panel of 14 developed countries from 1920 to 2000. The authors highlight that
while inequality often ticks upwards in the expansionary phase of the business
cycle, it does not appear to be a significant determinant of credit growth once
conditioned on other macroeconomic aggregates. In particular, the results confirm
that a credit boom increases the probability of a banking crisis episode, but the
authors find no evidence that a rise in top income shares leads to credit booms.
Instead, the the only two robust determinants of credit booms are low interest
rates and economic expansions according to a traditional boom-bust pattern.

Therefore, Atkinson and Morelli (2011) and Bordo and Meissner (2012) find
little support for the I-I-C nexus. Yet, it is worth noting that both authors based
their analysis on a long panel starting before the 1930s, even though almost all the
considered countries reformed their financial system from the 1980s. To the extent
that the previous literature generally emphasizes that this relationship takes place
within liberalized and globally integrated financial markets, testing this relation-
ship outside of this context could lead to misleading conclusions.



2. Methodology

In this paper we propose a new empirical approach to test the I-I-C nexus.
Within this framework, we have hypothesized different scenarios for our baseline
model, allowing or not allowing for the reciprocal causation and cross-equation
residual correlation.

According to Studenmund (2011), specifying an econometric equation consists
of three parts: the correct independent variables, the correct functional form, and
the correct form of the stochastic error term. As for the first issue, the choice of
the independent variables included in the model has been made on the basis of an
extensive review of the literature concerning each dependent variables. This means
that our identification strategy relies as much as possible on theory rather than on
the use of statistical techniques. As for the other two issues, in this paper we have
tested different scenarios in order to determine the robustness of the results to
different specifications and their sensitiveness to different estimation techniques.

The baseline specification assumes a recursive model. In this framework, mod-
els are “hierarchical” that is, all the effects are unidirectional because the depen-
dent variables are not reciprocally related, either directly or indirectly (figure 1).

Figure 1: The recursive model
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These assumptions in our framework result in a system of three equations. The
three dependent variables are the inequality index of households disposable income,
household indebtedness, and a dummy variable identifying systemic banking crisis
episodes. X, Yii—r and Z;;_;, are three distinct vectors of independent vari-
ables (in some case lagged). And wuy;y, ug;; and ug;; are the error terms of each
specific equation as in the equation (1) below.

Inequality;y = Bo + 1 Xit—k + a; + u1iy
Indebtedness;; = B2 + B3Inequality; ; + BaY; i~k + a; + u;y (1)
Crisisiy = 5 + Pelndebtedness; s + BrZ; 1—1 + a; + usit

Given this specification, it is possible to assume either that all pairs of error
terms in the model are uncorrelated or correlated. In the former case,we have
consistently estimated each equation of the system fitting three different “Fized
Effect Models”? (1 scenario). In the latter case, instead, we could improve the
efficiency of our results by estimating the model simultaneously using a “Seem-
ingly Unrelated Regression Estimator” (Zellner, 1962)and taking into account the
country-specific time-invariant characteristics by means of country dummies (2"¢
scenario)?.

Thus, in a second specification we have relaxed the “hierarchical assumptions”
in order to test the presence of a “feedback effect” in the I-I-C nexus. This means
that we have abandoned the recursive hypothesis and we have included our model

in a non-recursive framework, as in figure 2.

2Hereafter FE models.

3The Seemingly Unrelated Regression Estimator, hereafter SURE, assumes that the
disturbance terms within each equation are independent and identically distributed (i.i.d).
Therefore, it could be less efficient than a single equation estimation when the error term
follows an heteroskedastic pattern.



Figure 2: The non-recursive model
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From an econometric point of view, the “non-recursive” specification implies
the inclusion of a dummy variable for the banking crisis episodes amongst the
explanatory variables of the inequality equation, as in equation (2). Under this
configuration, the inequality, indebtedness and systemic banking crisis variables
became endogenous when they are included as right-side variables.

Inequality; s = o + B1Crisis;; + BoXii—k + ;i + Uiy
Indebtedness;; = f3 + Palnequality; ; + PsY;1—k + a; + ugi¢ (2)
Crisis;y = e + BrIndebtedness; s + B Z;— + ai + usiy

Given the presence of such endogenous variables, the literature suggests dealing
with them by finding at least as many exogenous instrumental variables in order
to identify the model and obtain unbiased estimates. Many studies have explored
the issues related to the choice of the proper set of instruments. According to
Murray (2006), Staiger and Stock (1997), Stock et al. (2002), the choice of the



proper set of instruments raises several methodological issues. However, in this case
the instrument identification strategy is inherent in the model. In fact, the best
candidates for an instrumental variable for an endogenous right-hand side variable
in the equation to be estimated are exogenous variables that appear in other
equations in the model. This is because they are correlated with the endogenous
variables in the model via the reduced-form equations, but they are not correlated
with the error term in any equation. The proper set of instruments has been
chosen in order to exclude the variables that could be suspected to be correlated
with the disturbance term in the equation of interest. The joint validity of the
instruments chosen has been tested using the robust version of the traditional
Sargan test namely the Hansen J test. Also in this case the choice of the proper
estimator depends on the assumption on the disturbance terms.

Firstly, when we assume that all the pairs of error terms in the model are uncor-
related (3"¢ scenario), we have estimated each equation separately. To the extent
that “all instruments arrive on the scene with a dark cloud of invalidity hanging
overhead” (Murray, 2006), we have estimated the model either with “Two-Stage
Least Squares” generalizations of simple panel data estimators for exogenous vari-
ables that rely on our identification strategy?, or with a “GMM system estimator”
that allows for including internal instruments along with the instrumental vari-
ables. In particular, we have used the GMM in a static panel model instrumenting
the endogenous variable with its own lag °.

Finally, we have taken into account the disturbance terms in each equation of
the system that could be correlated. In this case (4" scenario), ), the efficiency of
the results could be improved by estimating the equations simultaneously with a
“Three Stage Least Squares Estimator” (Zellner and Theil, 1962) and including a
set of country dummy variables in order to take into account the country-specific
time-invariant effect®.

3. Data

According to Atkinson and Morelli (2011), “the study of crises poses a major
challenge with regard to distributional data”. In fact, building a dataset containing
the macro variables required to test the I-I-C nexus for a large panel of countries

“Hereafter IV-FE.

SHereafter IV-GMM.

6The Three-Stage Least Squares estimator, hereafter 3SLS, assumes that the distur-
bance terms within each equation are independent and identically distributed (i.i.d).
Therefore, when this assumption does not hold, the results could be less efficient than
a single equation estimation.



is a highly challenging and time-consuming task. For this study, we have drawn
up a new dataset collecting information on several economies at different stages
of development. All the details about the variables included in this dataset and
their respective sources are summarized in Appendix A. It was intended for the
dataset to include information for all the countries with a sufficiently developed
financial system from 1980 up to the most recent available data. However, due to
the partial or complete lack of reliable data on several countries, it has not been
possible to completely fulfill this original purpose. The data shortage problem
has forced us to deal with the discontinuities present in each specific time series,
merging the information from different sources and correcting it when it is not
homogeneous. Furthermore, we have used the linear interpolation technique when
possible. During this process, the main concern has been ensuring consistency over
time and between different statistical sources. In the end, we have been able to
collect data on 31 countries covering, often only partially, the period 1980-2012 (see
figure 3).” This dataset contains a maximum set of 1,309 observations and includes
24 variables, either macroeconomic and financial. The descriptive statistics of all
the variables included in our model are summarized in Appendix B.

Figure 3: Dataset Geographical Coverage
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"The countries included in our dataset are: Argentina, Australia, Austria, Belgium,
Brazil, Canada, Colombia, Czech Republic, Denmark, Finland, France, Germany, Greece,
Hungary, Italy, Japan, Republic of Korea, Mexico, Netherlands, New Zealand, Norway,
Poland, Portugal, Singapore, Spain, Sweden, Thailand, Turkey, United Kingdom, United
States and Uruguay. Data concerning Hungary, Netherlands, Singapore, Thailand and
Turkey are available from 1990. Information on Austria, Colombia, Czech Republic, Den-
mark, Greece, Poland and Portugal is available from 1995.



4. Empirical analysis

So far, our empirical strategy consists of estimating the four models presented
above in order to test the I-I-C nexus within four different scenarios. According to
the assumptions in each of them, we have chosen, from time to time, the proper
estimator.

Before proceeding with the estimation procedure, it is worth highlighting that
we have tested several hypotheses inherent in the models. In particular, we have
first tested the presence of the typical unobserved effect across countries that
usually characterize a macro panel with a long time series. The “Breusch-Pagan
Lagrange multiplier test for random effects” (Breusch and Pagan, 1979)® strongly
rejects the null hypothesis suggesting the presence of an individual unobserved
effect at the country level, which supports the inclusion of n adjunctive parameters
in our baseline model. Afterwards, we have tested whether this individual effect
is time invariant or not. In this case, the Hausman test (Hausman, 1978) null
hypothesis rejection® allows us to consider the individual effect as time invariant,
supporting the choice for a fixed effect model regression.

Moving to the estimation results, table 1 below reports only the estimated
coefficient related to the variables of interest in order to compare the results from
different scenarios and estimators.'?

8The statistic tests whether the variance across countries (the cross-sectional depen-
dence) is equal to zero.

9The statistic tests whether the unique errors (u;) are correlated with the regressors.

10Complete results are available upon request.
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Table 1: Estimated results from the baseline model (4 scenarios)

Specification:  Scenario 1 Scenario 2 Scenario 3 Scenario 4
Estimator: FEA SURE*  IV-FEA** IV.-GMM** 3SLS 4*
INEQUALITY 0.363** 0.979** 4.030%* 1.724* 2.235%
Eq. Indebtedness (0.564) (0.190) (1.324) (0.679) (0.519)
INDEBTEDNESS 0.009*** 0.013*** 0.018*** 0.003*** 0.012***
Eq Banking Crisis (0.002) (0.001) (0.003) (0.001) (0.003)
BANKING CRISIS ) ) —1.124 —0.820 —0.747
Eq Inequality (0.726) (1.708) (1.338)

*,** and *** denote significance at the 10%, 5% and 1% levels, respectively;

A Standard errors are in parentheses;

# Cluster-robust standard errors are in parentheses;

* The Hansen J test always fails to reject the null hypothesis, supporting the joint validity of the
overidentification restrictions;

* The Kleibergen-Paap rk LM statistic always rejects the null hypothesis, providing evidence that
the excluded instruments are relevant, meaning correlated with the endogenous regressor. The
Anderson-Rubin Wald test always rejects the null hypothesis, confirming the significance of the
endogenous regressor in the main equation even when instruments are weak.

We find strong evidence that an increase in the Gini index is positively asso-
ciated with an increase in the household indebtedness, on the one hand; and an
increase in the household indebtedness is positively associated with an increase in
the probability of a systematic banking crisis episode, on the other hand. The es-
timated coefficients are always positive and statistically significant (meaning they
are statistically different from zero) regardless of the scenario (i.e. the model
specification) and the corresponding estimator. However, we find no evidence of
a feedback effect from the systemic banking crisis episodes and the increase in
inequality.

In particular, in the first two scenarios we assume a hierarchical model and
i.i.d. disturbance terms (once we have controlled for unobserved individual fixed
effects). The difference in the estimated parameters arises from the fact that in
the second specifications we allow for the correlation between the contemporaneous
disturbance terms across the equations. Although the post-estimation diagnostic
(Hausman test) highlights the presence of endogeneity, meaning that these coef-
ficients are biased, we have presented these results anyway in order to directly
compare them with those from Bordo and Meissner (2012). As mentioned above
in Section 1, to the best of our knowledge, Bordo and Meissner (2012) is the only
panel data analysis aimed at testing the empirical relationship between inequality
and crisis. In contrast to the findings of this paper, the authors show that a credit
boom heightens the probability of a banking crisis, but they find no evidence that

11



a rise in inequality (measured as an increase of top income shares) leads to a credit
boom. In our opinion, these differences depend on the characteristics of the panel.
In fact, we conjecture that the I-I-C nexus only works in a financially liberalized
country. Nevertheless, from the “Great Depression” in the 1930s to the 1980s, the
financial markets were partially repressed in almost all the advanced economies.
Therefore, considering a long panel, such as that in Bordo and Meissner (2012),
could produce misleading results even without taking into account the bias arising
from the endogeneity of the regressors.

Since the Hausman test highlight the presence of endogeneity, in the further
two scenarios we have abandoned the hierarchical assumptions, allowing for reverse
causality among the variables of interests. As for the third scenario, our specifica-
tion assumes no correlation between the disturbance terms across the equation. In
this framework, we have used two different estimators in order to deal with the fact
that the instruments are weak.!'! Moreover, we have relaxed some assumptions on
the error terms’ variance, allowing for the heteroskedasticity of the disturbance
terms within each countries by estimating the cluster-robust standard error. It is
also worth highlighting that the Hansen J test and the Kleibergen-Paap LM statis-
tic always confirm the joint validity of all the instruments and the identification of
the model respectively. The general interpretation of the results does not change,
although the coefficients from the IV-GMM are considerably smaller than those
from the IV-FE. The estimated parameters highlight that the results from FE and
SURE are severely downward biased, although the signs and the statistical signif-
icance are coherent with the previous scenarios. Furthermore, the non-recursive
model assumption allows us to test for the presence of a feedback effect of systemic
banking crisis on inequality. Nevertheless, we find no evidence of the presence of
such a feedback effect. This is probably because of the use of a static panel model,
while the empirically association may be dynamic. In fact, the previous literature
on this topic highlights that the crisis is likely to affect the income distribution
in a longer period through the slowdown of the economic activities, the relative
price changes, public policies implemented in order to protect the investors and the
financial system in the aftermath of a crisis, and the fiscal retrenchment aimed at
budgetary consolidation in subsequent periods Baldacci et al. (2002), Ferreira and
Litchfield (1999). However, our model allows us to control only for the short-term
distributional effects of a systemic banking crisis.

Unfortunately, the 3SLS estimator assumes by construction that the i.i.d. dis-
turbance term (that is, the greater efficiency related to the simultaneous regres-

"UHowever, the Anderson-Rubin Wald test highlights that the IV-FE inference is robust
even with weak instruments.

12



sions) comes at the cost of potentially downward biased standard errors in case
they are not homoskedastic. The estimated parameters from the 3SLS are in the
middle between FE and IV-FE and confirm again the interpretation of the previous
specification.

The estimation of the baseline model has been important to test the existence
of the I-I-C nexus and to exclude, at least in the short run, the possibility of a
vicious circle among the variables of interest. These results prove to be robust to
different specifications and different estimation techniques. However, the panel of
reference includes very different countries, in particular referring to the financial
market characteristics. Even if we have controlled for the unobserved individual
effect at a country level, it could be useful to test the I-I-C nexus on two subgroups
of countries clustered on a financialization index. The hypothesis to test is that
the I-I-C nexus is stronger in the highly financialized countries and weaker or
statistically equal to zero in the other countries.

Abiad et al. (2010) proposed an index for financial liberalization based on
eight dimensions (credit controls and reserve requirements, aggregate credit ceil-
ings, interest rate liberalization, banking sector entry, capital account transactions,
banking sector privatization, security market development and banking sector su-
pervision). The normalized version of this index is calculated until 2005 and allows
us to divide our panel into two sub-samples:'? On the one hand the “highly finan-
cially liberalized countries”!'3 are characterized by an average index in the consid-
ered period that is higher than 0.66. On the other hand, we have classified all the
remaining economies as “partially financially repressed countries”.!4 Interestingly,
the classification clusters the Anglo-Saxon countries, Northern Europe and the for-
mer Soviet Eastern European economies plus Spain, Japan and Singapore in the
former group, and the Latin American countries, Mediterranean Europe countries
(except Spain), the Republic of Korea, Thailand and Turkey in the latter one. It
is worth highlighting that all the considered countries have increasingly liberalized
their financial market from 1980. This means that the average value on which we
have clustered the economies is always smaller relative to the last panel occurrence
in 2005. However, taking into account the last observed value of the index, the

12Gince the index is calculated until 2005, we cannot include it in the model as an
explanatory variable. However, in the model we include some variables that control for
specific dimensions of the index.

13 Australia, Belgium, Canada, Czech Republic, Denmark, Finland, France, Germany,
Hungary, Japan, Netherlands, New Zealand, Norway, Poland, Singapore, Spain, Sweden,
United Kingdom, United States.

14 Argentina, Austria, Brazil, Colombia, Greece, Italy, Republic of Korea, Mexico, Por-
tugal, Thailand, Turkey,Uruguay.
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composition of the two groups of countries does not change. below summarizes
the main results for the variables of interest. Table 2 below summarizes the main
results for the variables of interest.'® Since the specifications and the estimators
are identical to the baseline model, in what follows we will comment only on the
differences of the estimated parameters between the two panels of countries.

Table 2: Estimated results from the sub-sample models (4 scenarios)

Specification:  Scenario 1 Scenario 2 Scenario 3 Scenario 4

Estimator: FEA SURE* IV-FE**% TV-GMM** 3SLS 4*

HIGHLY FINANCIAL LIBERALIZED COUNTRIES

INEQUALITY 0.547* 1.774%* 9.898** 4.001** 6.484 %+
Eq. Indebtedness (0.332) (0.327) (4.149) (1.636) (1.331)
INDEBTEDNESS 0.007*** 0.011%* 0.016*** 0.004* 0.012%**
Eq Banking Crisis (0.001) (0.001) (0.003) (0.002) (0.003)
BANKING CRISIS ) ) —0.662 1.459 —3.589

Eq Inequality (0.980) (1.747) (2.573)

PARTIALLY FINANCIAL REPRESSED COUNTRIES

INEQUALITY 0.369* 0.815%* 2.650** 0.282 0.831*
Eq. Indebtedness (0.197) (0.200) (0.820) (0.372) (0.476)
INDEBTEDNESS 0.016*** 0.021*** 0.036*** 0.0007 0.0007
Eq Banking Crisis (0.002) (0.002) (0.007) (0.001) (0.014)
BANKING CRISIS ] ] —1.081 —0.819 —24.375
Eq Inequality (1.040) (1.708) (88.545)

* kk

, ** and *** denote significance at the 10%, 5% and 1% levels, respectively;

A Standard errors are in parentheses;

# Cluster-robust standard errors are in parentheses;

* The Hansen J test always fails to reject the null hypothesis, supporting the joint validity of the
overidentification restrictions;

* The Kleibergen-Paap rk LM statistic always rejects the null hypothesis, providing evidence that
the excluded instruments are relevant, meaning correlated with the endogenous regressor. The
Anderson-Rubin Wald test always rejects the null hypothesis, confirming the significance of the
endogenous regressor in the main equation even when instruments are weak.

15Complete results are available upon request.

14



As expected, we find strong evidence that the I-I-C nexus arising from the base-
line model estimates is even stronger when we restrict the sample to the highly
financially liberalized countries. In fact, even if the sign and the statistical sig-
nificance of the estimated parameters do not change, the coefficients are always
greater than or approximatively equal to the relatively to the baseline model.
Conversely, the results of the partially financial repressed group of countries, when
statistical significant, are always smaller than or approximately equal to baseline
model. These findings suggest that the I-I-C nexus is stronger and more likely
to occur in these economies that have strongly reformed their financial markets
toward thinner regulation and supervision, the complete privatization of financial
institutions, and the full liberalization of capital account transactions. On the
other hand, within the economies characterized by higher reserve requirements,
ceilings on expansion of bank credit, an effective role of the governments in deter-
mining the interest rate, restrictions on the entry of new foreign banks into the
domestic market and transnational capital flows, the state property of a portion of
the banking sector, and tighter supervision, the I-I-C nexus is weaker and in some
specifications (namely the IV-GMM and the 3SLS) even statistically not different
from zero.

5. Discussion and policy implications

In the aftermath of the greatest global economic crisis since the 1929, the
problem of financial instability has become prominent. Before then, the literature
often considered the financial crisis as a purely financial problem. From this point
of view, tighter regulation and better supervision of the financial system would be
a sufficient condition to ensure its stability.

However, this study shows that increased income inequality affects the prob-
ability of systemic banking crises through household indebtedness. This means
that financial stability is not only a financial matter and that the recent banking
crises are deeply rooted in the real economy. In particular, our results show that
an increase in income inequality, in particular within an highly financial liberal-
ized country, is generally associated with an increase in household debt. In line
with Duesenberry (1949) and Stiglitz (2012), we explain this findings by conjec-
turing that households penalized by the higher inequality borrow money in a bid
to maintain their relative level of real consumption. In turn, increasing household
indebtedness heightens the probability of a banking crisis. According to Bordo
and Meissner (2012), a large amount of recent research confirms this relationship
empirically. However, it is worth noting that many, but not all, credit booms
are followed by banking crises (Mendoza and Terrones, 2008). This means that
increased household indebtedness, in and of itself, is not likely to be the source of
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a negative shock to the economy (Debelle, 2004). Rather, the primary macroeco-
nomic implication of increasing will be to amplify shocks to the economy coming
from other sources, particularly those that affect household incomes. As an ex-
ample, using this interpretative framework in the real world is useful to explain
why several emerging economies, traditionally characterized by high financial in-
stability (as an example the Latin American countries), have been less affected by
the great crisis that from 2007 hit the advanced economies (Claessens et al., 2010,
Griffith-Jones and Ocampo, 2009, Porzecanski, 2009).

Furthermore, the analysis on two sub-samples of countries shows that the I-I-C
nexus is stronger and more likely to occur in highly liberalized financial markets
where there are no ceilings on expansion of bank credit and no barriers to the
capital account transaction. This imply that reforming the global financial ar-
chitecture in the sense of tighter regulation of these markets is a necessary but
not sufficient condition to prevent financial turmoil. In order to ensure financial
and macroeconomic stability, a major challenge for policy makers, national gov-
ernments and international organizations is implementing policies oriented to to
pursue a less unequal distribution of income within the countries (Ranciere and
Kumhof, 2011).

6. Conclusions

In this study, we have successfully tested, on a panel of 31 countries for the pe-
riod 1980-2012, the existence of an empirical association between income inequality
and systemic banking crises via household indebtedness (namely the I-I-C nexus).
According to Ranciere and Kumhof (2011), this means that the recent financial
crises are deeply rooted in the real economy. On the other hand, our findings
highlight that economies that more heavily liberalized their financial market are
more prone to experience the I-I-C nexus. These results suggest that a tighter
regulation and a stricter supervision of financial markets are still important is-
sues. However, they are a necessary but not sufficient condition in order to ensure
financial stability.

It is important to bear in mind that our conclusions are conditioned on several
methodological drawbacks that characterize the empirical analysis. These limita-
tions do not allow for the causal interpretation of these empirical associations. Yet
this study is a first attempt to cast light on a topic that is still too much unexplored.
Nevertheless, these findings are still of substantial interest for both economists and
politicians. The former should further investigate the existence of the I-I-C nexus
using “cleaner” data and more sophisticated econometric techniques. While the
latter should consider the that an increasingly unequal income distribution, within
a highly liberalized and globally integrated financial system, could undermine fi-
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nancial and macro stability. These considerations further support the need to
implement research and policies oriented to the reduction of income inequality,
not only for ethical reasons but also to ensure financial stability.
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Appendix

Table A.3:

Variables and Statistical Sources

Economic Concept

Variable

Transformation

Source

Inequality Gini Index All the Ginis database, SILC,
OECD, SEDLAC
Education % Pop. attended secondary school % tot. pop. more than 25 years old Barro and Lee (2013)
Industrialization % Workers employed in secondary (% tot. of workers) WDI
sector
Iper-Inflation Dummy variable =1 if ACPI > 20; 0 otherwise WDI

Remittances

Remittances inflow

% of GDP

Cihdk et al. (2012)

Natural
Resources Rent

Natural Resources Rent

% of GDP

WDI

gﬁg:f?;:uon Koof Index (insieme a) Dreher et al. (2008)
Peonomic Fraser Index (chain 5) Economic Freedom of the World data
iberalization cyatom
IH‘:i“zeh‘(’jld B Credit from financial institution % of GDP BIS e tavole di contabilit nazionale
ndebtedness to household
Investments Investments % of GDP World Economic Outlook Database
'[‘)‘O":&C‘“l M3 % of GDP WDI
Banking ) ) I o _ ..
Banking Credit to Deposit ratio % Cihdk et al. (2012)

Sector Liquidity

Capital
Account Openness

Kaopen Index

Chinn and Ito (2008)

Systemic
Banking Crisis

Dummy variable

1if in the year t a c

identified; 0 otherwise

Laeven and Valencia (2013)

Fiscal
Cost

Fiscal cost of a crisis episode

% of financial sector total assets

Laeven and Valencia (2013)

Real

Economy Recession

Dummy variable

1 if in a year of crisis APIL < 0; 0 otherwise

Laeven and Valencia (2013)

Share of Debt

Liabilities Total external debt to total exter- % Lane and Milesi-Ferretti (2007)
tabilities nal liabilities ratio

Q““C't‘:m‘g" NFA % of GDP Lane and Milesi-Ferretti (2007)
Foreign Exchange Foreign Exchange Reserves Logarithm Cihdk et al. (2012)

Reserves

Inflation A CPI A % change respect to ¢ — 1 World Economic Outlook Database
Currency Dummy variable 1 if a country is in a currency union in #; 0 oth-  Shambaugh (2004)

Union orwine

Pegged

Exchange Rate

Dummy variable

1 if the country have a fixed peg in t; 0 otherwise

Shambaugh (2004)
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http://econ.worldbank.org/projects/inequality
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ilc_di12
http://stats.oecd.org/Index.aspx?DataSetCode=IDD
http://sedlac.econo.unlp.edu.ar/eng/statistics-detalle.php?idE=35
http://www.barrolee.com/data/full1.htm
http://data.worldbank.org/data-catalog/world-development-indicators
http://data.worldbank.org/data-catalog/world-development-indicators
http://go.worldbank.org/X23UD9QUX0
http://data.worldbank.org/data-catalog/world-development-indicators
http://globalization.kof.ethz.ch
http://efwdata.com/
http://efwdata.com/
http://www.bis.org/statistics/credtopriv.htm
https://www.imf.org/external/pubs/ft/weo/2014/02/weodata/download.aspx
http://data.worldbank.org/data-catalog/world-development-indicators
http://go.worldbank.org/X23UD9QUX0
http://web.pdx.edu/~ito/Chinn-Ito_website.htm
https://www.imf.org/external/pubs/cat/longres.aspx?sk=26015.0
https://www.imf.org/external/pubs/cat/longres.aspx?sk=26015.0
https://www.imf.org/external/pubs/cat/longres.aspx?sk=26015.0
http://www.philiplane.org/EWN.html
http://www.philiplane.org/EWN.html
http://go.worldbank.org/X23UD9QUX0
https://www.imf.org/external/pubs/ft/weo/2014/02/weodata/download.aspx
http://www.dartmouth.edu/~jshambau/
http://www.dartmouth.edu/~jshambau/

Appendix B.

Table B.4: Descriptive Statistics

N Mean DfRdard ©onpn e
Gini Index 888  35.34 8.77 22.40  62.50
Secondary Education 997  38.84 17.45 4.60 87.50
Industrialization 917 2741 5.68 10.30  42.90
Iper-Inflation 1023 0.13 0.33 0.00 1.00
Remittances Inflow 840 0.82 1.11 0.00 9.15
Natural Resources Rent 1008 241 3.34 0.00 21.91
Economic Globalization 979  65.52 16.33 24.17  97.63
Economic Liberalization 1013 6.51 1.26 2.06 8.78
Household Indebtedness 899  43.47 28.38 0.09  146.02
Investments 1004 22.82 5.02 10.78  46.95
Financial Depth 936  67.33 37.27 6.81  239.20
Banking Sector Liquidity 904  110.65 40.11 12.79  313.18
Capital Account Openness 994 1.16 1.46 -1.88 2.42
Systemic Banking Crisis 1023 0.15 0.36 0.00 1.00
Fiscal costs of bailout 1010 1.91 9.18 0.00  102.60
Share of Debt Liabilities 977 0.70 0.17 0.25 1.00
Net Foreign Assets 977 -0.21 0.42 -1.66 2.56
Foreign Exchange Reserves 977 9.44 1.38 4.70 12.77
Inflation 1006  29.24 190.66 -1.38  3079.46
Currency Union 1009  0.09 0.28 0.00 1.00
Pegged Exchange Rate 1009 0.30 0.46 0.00 1.00
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